Nanoparticle processing in the solid state dramatically increases the cell membrane permeation of a cholesterol-lowering drug, probucol.
High cholesterol levels (or hypercholesterolemia) are linked with many diseases, particularly with the risk of coronary heart diseases. Probucol is commonly used to reduce cholesterol in blood. While the effectiveness of this drug highly depends on its solubility, unfortunately, it is nearly insoluble (solubility is 5 ng/mL in water). Therefore, it is essential to develop approaches to increase its solubility and bioavailability and to enhance the efficiency of the drug. Here we show that a new method increases the solubility of probucol in water and its ability to permeate cell membranes. This new method of processing the drug in a nanoparticle utilizes the grinding of PBC probucol together with sodium dodecylsulfate and methacrylic copolymer. Solid-state NMR experiments reveal the polymorphic state of probucol and the conversion of this drug from crystalline to the amorphous state, and determine its nearness to the copolymer due to the grinding process that enables the formation of nanoparticles.